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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new method for manufacturing a chemical toner having no emulsification 
loss, high yield and sharp distribution of the grain size and using a polyester resin as a binder resin and to provide a 
new method for manufacturing without using an organic solvent so as to eliminate the residual volatile content in 
the toner. 

SOLUTION: In the method for manufacturing an electrostatic charge image developing toner, the toner source 
material containing at least a polyester resin is fused by heating to produce a fused material of the toner source 
material, then the fused material is emulsified in a watei^based medium to form resin fine particles, then the resin 
fine particles are aggregated and bonded by fusing to produce an associated material of the resin fine particles. 
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* NOTICES * 

JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the toner for electrostatic-charge image development characterized by to 
manufacture the meeting object of this resin particle by manufacturing the melting object of this raw material for 
toners, making a resin particle form by subsequently to the inside of an aquosity medium making this melting object 
emulsify, making this resin particle condense after that, and carrying out welding further by carrying out heating 
fusion of the raw material for toners which contains polyester resin at least. 

[Claim 2] The manufacture approach of the toner for electrostatic-charge image development according to claim 1 
which this polyester resin is polyester resin containing an acidic group, and is characterized by emulsifying this 
polyester resin in an aquosity medium to basic neutralizer*s existence-ization. 

[Claim 3] The manufacture approach of the toner for electrostatic-charge image development according to claim 2 
characterized by for this acidic group being a carboxyt group and the acid number of the polyester resin containing 
this carboxyl group being the range of 1 - 20 KOHmg/ g, 

[Claim 4] The manufacture approach of the toner for electrostatic-charge image development according to claim 1 
that T1/2 temperature by the constant stress extrusion form capillary type rheometer of this polyester resin is 
characterized by 120-180 degrees C and glass transition temperature (Tg) being [ the ratio (Mw/Mn) of 40-75 
degrees C, weight average molecular weight (Mw), and number average molecular weight (Mn) ] 1 2 or more. 
[Claim 5] The manufacture approach of the toner for electrostatic-charge image development according to claim 1 
characterized by this polyester resin containing two or more polyester resin with which T1/2 temperature differs. 
[Claim 6] T1/2 temperature according [ this polyester resin ] to (A) constant stress extrusion form capillary type 
rheometer 80 degrees C or more, The straight chain mold which is less than 120 degrees C and is the range whose 
glass transition temperature is 40-70 degrees C, T1/2 temperature by branch-type polyester resin and (B) constant 
stress extrusion form capillary type rheometer Or 120 degrees C or more. The bridge formation mold which is 210 
degrees C or less and is the range whose glass transition temperature is 50-75 degrees C. Or when branch-type 
polyester resin is contained, the weight ratios of resin (A) and resin (B) are (A)/(B) =20 / 80 - 80/20 and T1/2 
temperature is made into T1/2(A) T1/2(B), respectively. The manufacture approach of the toner for electrostatic- 
charge image development according to claim 1 characterized by having a 20 degree-C<Tl/2(B)-Tl/2(A) <100 
degree C relation. 

[Claim 7] The manufacture approach of the toner for electrostatic-charge image development according to claim 1 
characterized by 50% volume mean particle diameter of this resin particle being 0.1 micrometers - 6 micrometers. 
[Claim 8] the manufacture approach of the toner for electrostatic charge image development according to claim 1 
characterize by use the high-speed revolution mold continuous system emulsification disperser prepared on the 
same axle so that slight spacing might be held and a rotator might gear with this stator mutually the ring-like stator 
which have a slit, and the ring-like rotator which have a slit in case this resin particle be make to emulsify. 
[Claim 9] The manufacture approach of the toner for electrostatic-charge image development according to claim 1 
characterized by being the melting object with which this melting object carries out heating fusion of the raw 
material for toners which contains polyester resin and a coloring agent at least, and is acquired. 
[Claim 10] The manufacture approach of the toner for electrostatic-charge image development according to claim 9 
characterized by this raw material for toners containing a release agent further. 

[Claim 1 1 ] The manufacture approach of the toner for electrostatic-charge image development according to claim 
10 characterized by this release agent containing synthetic ester wax and/or a natural ester system wax. 
[Claim 1 2] Make an electrostatic-charge image form on an electrostatic-charge image supporter, and this 
electrostatic-charge image is developed using the developer which consists of a toner for electrostatic-charge 
image development supported on developer support. In the image formation approach which forms the toner image 
by which heat fixation was carried out on imprint material by imprinting the toner image formed on this 
electrostatic-charge image supporter on imprint material, and carrying out heat fixation of this toner image on this 
imprint material with a heat roll The image formation approach characterized by using the toner for electrostatic- 
charge image development manufactured by the manufacture approach according to claim 1. 

[Claim 13] The image formation approach according to claim 12 characterized by not using offset prevention liquid 
for this heat roll. 

[Claim 14] The image formation approach according to claim 12 characterized by the mold release layer of this heat 
roll containing a tetrafluoroethylene perfluoroalkyi vinyl ether copolymer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the toner for electrostatic-charge 
image development and the image formation approach which are used suitable for the copying machine of an 
electrophotography method, a printer, facsimile, etc., and are further used for the printer of a toner jet method etc. 
[0002] 

[Description of the Prior Art] In recent years, in an electrophotography-type copying machine, a printer, facsimile, 
etc., the following needs are increasing to the toner for the further improvement in printing image quality or the cost 
cut of a machine, a miniaturization, power-saving, saving-resources-izing. etc. 

(1) Improvement in the definition of a printing image, or gradation nature, the lamination of a toner layer, the cutback 
of the amount of waste toners. Per page, a reduction of toner consumption etc. sake, Diameter[ of a granule ]-izing 
of a toner (2) It is VOC (volatile organic compound) reduction at the time of fixation with the concern which has an 
adverse effect on the health of improvement (5) human being of the hue. the transparency, and the gloss in the 
oilless fixationHzed (4) full color image for the simplification of the low temperature-ized (3) machine of the fixation 
temperature for power consumption reduction etc. 

[0003] Also in the fine-particles toner by the grinding method performed for many years, although diameter[ of a 
granule ]-izing is fundamentally possible Since the ratio of release agents, such as a coloring agent exposed to ** 
toner particle front face and a wax, increases with diameter[ of a granule ]-izing. electrification control becomes 
difficult. ** A actual top is difficult for the problem of the energy cost which ** manufacture to which a fine- 
particles fluidity gets worse for an infinite form takes to a toner particle soaring arising, and being fully satisfied with 
the toner by the grinding method of the above needs. 

[0004] From such a background, development of the toner (henceforth a chemical toner) by the polymerization 
method from the former or the emulsification variational method has been performed actively. Although various 
kinds of approaches are learned about the toner by the polymerization method, the suspension-polymerization 
method for making an oil droplet fomi in addition, stirring a monomer, a polymerization initiator, a coloring agent, a 
charge control agent, etc. in the aquostty medium containing a distributed stabilizer, carrying out temperature up 
after that, performing a polymerization reaction, and obtaining a toner particle especially, is learned widely. Or the 
meeting method for obtaining a toner particje is also proposed by carrying out welding of the particle which was 
made to form a particle according to an emulsion polymerization and a suspension polymerization, was made to 
condense the particle, and was condensed further, however, the meeting method using the particle manufactured by 
such polymerization method or the polymerization method — if — for diameter-ization of a granule of a toner 
particle, although it is satisfactory, since the principal component of binding resin is restricted to the vinyl 
polymerization object in which a radical polymerization is possible, the toner by suitable polyester resin or the 
suitable epoxy resin for a color toner etc. cannot be manufactured. Moreover, by the polymerization method, there is 
also a problem that VOC (volatile organic compound which consists of unreacted monomer etc.) reduction is 
difficult, and the improvement is desired. 

[0005] On the other hand, the process of the toner by the emulsification variational method as indicated by JP,5- 
66600.A. JP.8-21 1655,A, etc. It is the approach of mixing with an aquosity medium, making mixture, such as binding 
resin and a coloring agent, emulsifying, and obtaining a toner particle. It adds to the ability to respond to diameter 
[ of a granule ]-izing and conglobation of a toner easily like a polymerization method. It has the advantage of being 
able to change the concentration of ** coloring agent with easy *♦ residual monomer reduction with which the 
selection width of face of the class of ** binding resin becomes large to arbitration from low concentration to high 
concentration compared with a polymerization method. 

[0006] By the way. as binding resin for toners with which fixation temperature fuses sharply comparatively low at 
the time of fixation, and an image front face tends to become smooth, polyester resin is more desirable than 
styrene-acrylic resin, and the polyester resin which is excellent in flexibility is more desirable about especially a 
color toner. A deer cannot be carried out. and as mentioned above, by the polymerization method, the toner particle 
which uses polyester resin as the principal component of binding resin cannot be manufactured. So, in recent years, 
manufacturing the diameter toner of a granule which uses polyester resin as binding resin with an emulsification 
variational method attracts attention. 

[0007] However, there is a point which should be technically improved so that each open official report which 
manufactures a toner may be described below with the aforementioned emulsification variational method. 
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In order to use a solvent, the process which removes and collects organic solvents is newly needed, and a load is 
applied to the cure against waste water treatment. 

Generating of a particle is unescapable. and since an emulsification loss is also produced, the yield of a toner 
falls, and productivity is inferior. 

[0008] As the manufacture approach which solves such a technical problem, after carrying out emulsification 
distribution as binding resin in JP.10-020552.A, JP,11-007156.A. etc. using polyester resin, the obtained particle was 
made to condense and the approach of manufacturing a toner particle is proposed by carrying out welding further. 
According to such a process, there is no generating of an ultrafine particle, therefore there is no emulsification loss, 
and moreover particle size distribution are considered that manufacture of a sharp classification free-lancer's toner 
is attained, but Since each aforementioned advanced technology is using the organic solvent as the indispensable 
component, it needs a cure or investing in plant and equipment new in clearance of ^ organic solvent, recovery. 
waste water load, and ^ toner particle, and it will become what has the high manufacturing cost of a toner as a 
result [ clearance / of a residual solvent ] 

[0009] By the way, as a method established in a toner image, although the heat roll fixation method is generally used 
widely, it is the important property that a toner is asked also for fixable [ good ] and offset-proof nature in that 
case. In the latest copying machine or a printer, improvement in the speed of processing speed is performed, and 
fixation temperature is becoming low temperature with a fixation time amount nearby short time more. Furthemiore. 
in order to realize simplification of machine structure, and the ease of a maintenance, the oilless fixation method 
which does not apply the oil for offset prevention to the heat roll for fixation was developed, and the demand of the 
toner suitable for this has become strong. In each advanced technology described so far, the technique over the 
reduction in the temperature of fixation temperature, broadening of an offset-proof temperature field, etc. is not 
fully indicated, therefore — now — an emulsification loss — there is nothing — moreover — particle size 
distribution — sharp — in addition — and the technique for manufacturing the chemical toner which can offer the 
toner suitable for an oilless fixation method is not acquired. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned situation, the 
place made into the object does not have an emulsification loss, and it is high yield, and is in offering the new 
manufacture approach of manufacturing the chemical toner with which particle size distribution moreover used 
sharp polyester resin as binding resin. Moreover, other objects of this invention are to offer the new manufacture 
approach of not using the organic solvent for losing the residual volatile matter in a toner. Moreover, other objects 
of this invention are to offer the manufacture approach of the new chemical toner suitable for the so-called oilless 
fixation method of having good fixation/offset temperature width of face as a toner used for a heat roll fixation 
method without using offset prevention liquid. Moreover, other objects of this invention are to offer the image 
formation approach using the toner for electrostatic-charge image development obtained by the manufacture 
approach which solves the above-mentioned technical problem. 
[0011] 

[Means for Solving the Problem] this invention persons completed a header and this invention for the above- 
mentioned technical problem being solvable by making a resin particle form, making the obtained resin particle 
condense, and carrying out welding further by making the resin melting object which consists of a raw material for 
toners which contains polyester resin at least without completely using an organic solvent emulsify in an aquosity 
medium. 

[0012] Namely, this invention manufactures the melting object of this raw material for toners by carrying out heating 
fusion of the raw material for toners which contains polyester resin at least. Subsequently, by making this melting 
object emulsify in an aquosity medium, made the resin particle form, this resin particle was made to condense after 
that, and the manufacture approach of the toner for electrostatic-charge image development characterize by 
manufacturing the meeting object of this resin particle was made into the solution means of the above-mentioned 
technical problem by carrying out welding further. 

[0013] Moreover, this invention makes an electrostatic-charge image form on an electrostatic-charge image 
supporter, and this electrostatic-charge image is developed using the developer which consists of a toner for 
electrostatic-charge image development supported on developer support. In the image formation approach which 
forms the toner image by which heat fixation was carried out on imprint material by imprinting the toner image 
formed on this electrostatic-charge image supporter on imprint material, and carrying out heat fixation of this toner 
image on this imprint material with a heat roll The image formation approach characterized by using the toner for 
electrostatic-charge image development manufactured by the above-mentioned manufacture approach was made 
into the solution means of the above-mentioned technical problem. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. The toner for electrostatic-charge 
image development of this invention comes to contain a binder and a coloring agent at least, and binding resin 
consists of polyester resin. The polyester resin used as binding resin is compounded by carrying out dehydration 
condensation of polybasic acid and the polyhydric alcohol. 

[0015] As polybasic acid, alicyciic carboxylic acids, such as aliphatic-carboxylic-acid; cyclohexane dicarboxylic acid, 
such as an aromatic-carboxylic-acid; maleic anhydride like a terephthalic acid, isophthalic acid, phthalic anhydride, 
trimellitic anhydride, pyromellitic acid, and naphthalene dicarboxylic acid, boletic acid, a succinic acid, an alkenyl 
succinic anhydride, and an adipic acid, are mentioned, for example. These polybasic acid can also be used 



[JP. 2002-351140. A] 



3/14 V 



independently, can use two or more kinds together, and can also be used. Also in these polybasic acid, it is desirable 
to use aromatic carboxylic acid. 

[0016] As polyhydric alcohol, the aromatic series diols like ethylene glycol, a diethylene glycol, triethylene glycol, 
propylene glycol, butanediol. hexandiol. neopentyl glycol, a glycerol, trimethylol propane, the aliphatic series diol; 
cyclohexane diol like pentaerythritol, cyclohexane dimethanol, the ethyleneoxide addition product of alicyclic diol; 
bisphenol A like hydrogenation bisphenol A, and the propylene oxide addition product of bisphenol A are mentioned, 
for example. These polyhydric alcohol can also be used independently, and two or more sorts can also be used 
together and used for it. Also in these polyhydric alcohol, aromatic series diols and alicyclic diols are desirable, and 
aromatic series diols are more desirable. 

[0017] In addition, monocarboxylic acid and/or monoal.cohol can be further added to the polyester resin obtained by 
the condensation polymerization of a multiple-valued carboxylic acid and polyhydric alcohol, the hydroxyl of a 
polymerization end and/or a carboxyl group can be estertfied to it and the acid number of polyester resin can be 
adjusted to it. As monocarboxylic acid used for such the object, an acetic acid, an acetic anhydride, a benzoic acid, 
trichloroacetic acid, trifluoro acetic acid, a propionic anhydride, etc. are mentioned, for example. Moreover, as 
monoalcohol, a methanol, ethanol. propanol. an octanol, 2-ethylhexanol. trifluoro ethanol. the trichloroethanol. 
hexafluoro isopropanol. a phenol, etc. are mentioned, for example. 

[0018] Polyester resin can be manufactured by carrying out the condensation reaction of the above-mentioned 
polyhydric alcohol and the multiple-valued carboxylic acid according to a conventional method. For example, the 
target reactant can be obtained by removing continuously the low molecular weight compound which heats and 
carries out a byproduction at 150-250 degrees C under existence of inert gas. such as nitrogen, out of the system 
of reaction, blending the above-mentioned polyhydric alcohol and a multiple-valued carboxylic acid with a 
thermometer, a stirrer, and the reaction container equipped with the flowing-down type capacitor, stopping a 
reaction, when a predetermined physical-properties value is reached, and cooling. 

[0019] Composition of such polyester resin can also be performed by adding a catalyst. As an esterifi cation catalyst 
to be used, the organic metal like a dibutyl tin JIRAU rate and dibutyl tin oxide, the metal alkoxide like tetrabuthyl 
titanate. etc. are mentioned, for example. Moreover, when the carboxylic-acid component to be used Is low-grade 
alkyi ester, an ester interchange catalyst can be used. As an ester interchange catalyst, the metal alkoxide like the 
metallic-oxide; tetrabuthyl titanate like zinc acetate, lead acetate, the metal acetate; zinc oxide like magnesium 
acetate, and antimony oxide etc. is mentioned, for example. About the addition of a catalyst, it is desirable to 
consider as 0.01 - 1 % of the weight of the range to the total amount of a raw material, 

[0020] In addition, what is necessary is just to use the polyhydric alcohol which has three or more hydroxyl groups 
as indispensable synthetic powder in such a condensation polymerization reaction, into the polybasic acid which has 
three or more carboxyl groups in 1 molecule or its anhydride, and/or 1 molecule, in order to manufacture especially 
branching or bridge formation polyester resin. 

[0021] Thus, as for the polyester resin obtained, it is desirable that the measured value by the constant stress 
extrusion form capillary type rheometer (henceforth a flow tester) is the thing of the following range. Namely, the 
range whose runoff initiation temperature Tfb by the flow tester is 80 degrees C - 120 degrees C, and T1/2 The 
range whose temperature is 1 20 degrees C - 1 80 degrees C, and runoff termination temperature Tend It is the 
range which is 130 degrees C - 210 degrees C. By using the polyester resin which has such a flow tester value, the 
toner for electrostatic-charge image development of this invention comes to have oilless fixable [ good ]. Moreover, 
it is desirable that glass transition temperature (Tg) is 40-75 degrees C. 

[0022] The runoff initiation temperature Tfb by the flow tester, and Tl/2 Temperature and the runoff termination 
temperature Tend are searched for using the Shimadzu flow tester (CFT-500) by this invention. As shown in 
drawing 1 (a), the diameter D of a nozzle this flow tester by I.Ommphi in the cylinder 2 which has the nozzle 1 
whose nozzle die-length (depth) L is 1 .0mm It is filled up with resin 3 (weight of 1 .5g), the load of 1 0kg of unit area 
(cm2) hits is applied from a nozzle 1 and opposite side, and it is obtained by measuring the stroke S of the load side 
4 when heating with the programming rate of 6 degrees C/m in the condition (sinking value of the load side 4). That 
is, as the relation of the temperature and Stroke S which carried out temperature up is shown in drawing 1 (b). it is 
asked for It, runoff of the resin 3 from a nozzle 1 starts. Stroke S becomes large rapidly, and temperature when a 
curve starts is set to Tfb, and runoff of the resin 3 from a nozzle 1 is completed mostly, and a curve is Tend about 
the temperature at the time of **. It carries out. And Stroke Sfb and Tend at the time of Tfb Stroke Send at the 
time SI/2 used as a mean value It is the temperature at the time Tl/2 It is considering as temperature. 
[0023] The measurement by the ascending heat method using this equipment can measure continuously a process 
until a sample reaches [ from a solid-state region ] a floating region through a transient region ahd a rubber-like 
elasticity region by examining carrying out temperature up at a fixed rate with progress of test time. With this 
equipment, the shear rate of each temperature in a floating region and viscosity can measure simple. 
[0024] It becomes an index the Sharp melt nature of polyester resin, and low-temperature fixable. low-temperature 
fixable one gets worse that it is an elevated temperature not much, and cold offset becomes easy to generate the 
runoff initiation temperature Tfb. Moreover, preservation stability falls that it is low temperature not much, and it 
becomes easy to generate hot offset. Therefore, as for the runoff initiation temperature Tfb of the toner for 
electrostatic-charge image development of this invention, it is more desirable that it is 90 degrees C - 1 15 degrees 
C, and it is desirable that it is especially 90-1 10 degrees C. 

[0025] moreover, melting temperature T1/2. and the runoff termination temperature Tend of a toner by 1/2 law the 
thing used as the index of hot-proof offset nature — it is — any — although — not much — high — if too tepid, 
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since solution viscosity becomes high, the particle size distribution at the time of particle formation will deteriorate, 
moreover, any — although — low — if too tepid — offset — generating — being easy — practicability falls. 
Therefore, 120 degrees C - 180 degrees C are desirable, it is more desirable that it is 130-160 degrees C, and 
melting temperature T1/2 by 1/2 law are the runoff termination temperature Tend. 130 degrees C - 210 degrees C 
are desirable, and 1 30 degrees C - 1 80 degrees C are more desirable. Fixation becomes possible in a broad 
temperature requirement by considering as Tfb, T1 /2, and above-mentioned [ Tend ] within the limits. 
[0026] moreover — as the polyester resin mentioned above — bridge formation polyester resin — containing — the 
tetrahydrofuran insoluble matter of this binding resin — 0.1 - 20% of the weight of the range — still more preferably, 
it is 0.2 - 6% of the weight of the range still more preferably, and 0.2 - 10% of the weight of the range, and when 
tetrahydrofuran insoluble matter uses binding resin as 0.1 - 20% of the weight of polyester resin in this way. good 
hot-proof offset nature can be secured and it is desirable. If fewer than 0.1 % of the weight, since hot-proof offset 
improvement effects run short, it is not desirable. Since solution viscosity will become high too much, fixation 
initiation temperature will become high and fixable balance will collapse if [ than 20 % of the weight ] more, it is not 
desirable. Moreover, since the Sharp melt nature is spoiled, and the transparency in a color picture, color 
repeatability, and gloss are inferior, it is not desirable. 

[0027] here — the above-mentioned tetrahydrofuran insoluble matter of binding resin — 1 g of resin — weigh 
precisely — tetrahydrofuran 40ml — it dissolve [ be / it / under add ] thoroughly, radio light (# by Showa chemistry 
company 700) 2g be cover with and filter to homogeneity on the funnel (diameter of 40mm) which placed the 
Kiriyama filter paper (No. 3), a cake be open on an aluminum petri dish, it dry at 140 degrees C after that for 1 hour, 
and dry weight be measure. And the value which broke the amount of residual resin in dry weight by the first amount 
of resin samples is computed by the percentage, and let this value be the above-mentioned insoluble matter. 
[0028] Moreover, as binding resin, it is more desirable to contain branch-type or straight chain mold polyester resin 
of hypoviscosity. That is, in the polyester resin of this invention, although one kind of polyester resin may constitute 
binding resin, also in order to obtain good fixation initiation temperature and hot-proof offset nature, it is practical to 
blend and use the polyester resin (bridge formation polyester resin) of the bridge formation mold which serves as 
high viscosity in the amount of macromolecules, and branch-type [ which serves as low viscosity with low molecular 
weight ] or straight chain mold polyester resin generally, and it is [ manufacture being / of resin / also a top. and ] 
desirable. When blending and using, the flow tester value of the blended resin should just go into the above- 
mentioned numerical range. By this invention, bridge formation polyester resin shows the resin which has an 
insoluble component in a tetrahydrofuran, and branch-type or straight chain mold polyester resin shows the resin 
with which insoluble matter is not detected in the measuring method of the aforementioned tetrahydrofuran 
insoluble matter by it. 

[0029] Although two or more polyester resin with which melt viscosity differs as binding resin can be used in this 
invention, it is more desirable to consider as mixture with polyester resin (B) branch-type [ of conditions as shown 
below ], straight chain-like polyester resin (A) and a bridge formation mold, or branch-type for example, when using 
branch-type [ of hypoviscosity ] or the mixture of straight chain mold polyester resin and bridge formation polyester 
resin. As for the flow tester value of the blended resin, at this time, it is desirable to go into above-mentioned 
numeric-value within the limits. 

[0030] Namely, T1/2 according to a flow tester as polyester resin (A) Temperature 80 degrees C or more. As 
branch-type [ it is less than 1 20 degrees C. and the branch-type glass transition temperature Tg is 40 degrees C - 
70 degrees C ] or straight chain-like polyester resin, and polyester resin (B) T1/2 by the flow tester Temperature is 
120 degrees C or more and 210 degrees C or less. Polyester resin the bridge formation mold whose glass transition 
temperature Tg is 50-75 degrees C, or branch-type. Furthermore, the weight ratios of these polyester resin (A) and 
polyester resin (B) are (A)/(B) =20 / BO - 80/20, and are T1/2. It is temperature, respectively T1/2 (A) T1/2 When 
referred to as (B). 20 degree-C<T1/2 (B)-T1/2 What has a (A) <100 degree C relation is used preferably. 
[0031] the melting temperature [ considering each temperature characteristic by the flow tester. ] T by .1/2 law of 
resin (A) — the thing used as the index for giving the Sharp melt nature and low-temperature fixable one one half 
(A) — it is — T — it is more desirable that it is the range whose one half (A) is 80-1 1 5 degrees C, and it is 
desirable that it is especially the range which is 90-110 degrees C. 

[0032] The resin (A) specified with these engine performance has low softening temperature, in a fixation process 
with a heat roll, even when the heat energy given by low-temperature-izing of a heat roll or improvement in the 
speed of a process rate decreases, it fully fuses and the engine performance excellent in cold-proof offset and low- 
temperature fixable one is demonstrated. 

[0033] the melting temperature T by 1/2 law of resin (B) — 1/2 (B) and runoff termination temperature Tend the 
case where both (B) is too low — hot offset — generating — being easy — since [ moreover, ] the particle size 
distribution at the time of particle formation get worse and productivity falls, in being too high — T — as for one 
half (B). it is more desirable that it is 125 degrees C - 210 degrees C. and it is desirable that it is especially 130 
degrees C - 200 degrees C. 

[0034] Since a rubber elasticity inclination has high melt viscosity strongly, the resin (B) specified with these engine 
performance demonstrates the abrasion resistance which the internal cohesive force of the toner layer fused also in 
the time of heating melting in a fixation process was maintained, and was hard to generate hot offset and was 
excellent also even in after fixation from the toughness. 

[0035] The toner which is fully satisfied with blending resin (A) and resin (B) with sufficient balance of the offset- 
proof engine performance and low-temperature fixation engine performance in a large temperature field can be 
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offered. 

[0036] In being too large, in order to affect fixable when weight ratio [ of resin (A) and resin (B) ] (A)/(B) is too 
smalt, and to affect offset-proof nature, it is desirable that it is 20 / 80 - 80/20, and it is still more desirable that it 
is 30 / 70 - 70/30. 

[0037] Moreover, when melting temperature by 1/2 law of resin (A) and resin (B) is made into T1/2(A) T1/2(B), 
respectively That it is easy to mix to homogeneity, without producing the problem to which it comes from the 
difference of the viscosity between resin from a viewpoint of coexistence of low-temperature fixable one and 
offset-proof nature to a sake The range of T1/2(B)-T1/2(A) exceeds 20 degrees C, and it is more desirable that it 
is 90 degrees C or less, it exceeds 20. and it is desirable that it is especially less than [ -80 degree C ]. 
[0038] The glass transition temperature (Tg) in this invention is a value measured and acquired with the 
programming rate of 1 0 degrees C/m by the second run method using the Shimadzu differential scanning 
calorimeter (DSC-50) in this invention. 

[0039] the toner with which Tg of polyester resin (A) is obtained as Tg of less than 40 degrees C or polyester resin 
(B) is less than 50 degrees C — the inside of storage or a developing machine — blocking (phenomenon which the 
particle of a toner condenses and becomes a lump) — a lifting — being easy — it is not desirable. If Tg of polyester 
resin (A) exceeds 70 degrees C on the other hand, or if Tg of polyester resin (6) exceeds 75 degrees C. the fixation 
temperature of a toner becomes high and is not desirable. Thus, by using the polyester resin (A) and polyester resin 
(B) which have the above-mentioned relation as polyester resin used as binding resin, the toner obtained comes to 
have fixable [ better ] and is desirable. 

[0040] furthermore, as binding resin which consists of polyester resin the gel par MYUESHON chromatography 
(GPC) of tetrahydrofuran (THF) extractives — by the determination of molecular weight by law 37,000 or more, and 
** weight-average-molecular-weight (Mw) / number average molecular weight (Mn) preferably 30.000 or more ** 12 
or more [ weight average molecular weight ] 0.3% or more, the rate of surface ratio of a with 1 5 or more and a ** 
molecular weight of 600,000 or more component is preferably desirable, when acquiring fixable [ desirable / with the 
whole good thing for which the rate of surface ratio of a with 0.5% or more and a ** molecular weight of 10,000 or 
less component fulfills the conditions of 30 - 70%** preferably 20 to 80% ]. When blending two or more resin, the 
GPC measurement result of final resin mixture should just go into above-mentioned numeric-value within the limits. 
[0041] In the polyester resin used for the manufacture approach of this invention, the with a molecular weight of 
600,000 or more amount component of macromolecules has the function to secure hot-proof offset nature. On the 
other hand, it is desirable that molecular weight is effective in order for 1 0.000 or less low molecular weight 
constituent to make lowering and the Sharp melt nature discover the melt viscosity of resin and to fall fixation 
initiation temperature, and it contains a with a molecular weight of 10,000 or less resinous principle. In order to 
obtain a heat characteristic with good low-temperature fixation in an oilless fixation method, hot-proof offset 
nature, transparency, etc.. it is desirable that binding resin has molecular weight distribution [ broadcloth in this 
way ]. Moreover. It is desirable also from the melt viscosity of resin falling to contain a low molecular weight 
constituent in the granulation of the particle by the emulsification variational method with a non-solvent. 
[0042] Here, the molecular weight of the THF extractives of binding resin computes molecular weight by using 
TOSOH GPC-HLC -8120 and three TOSOH columns "TSKgel SuperHM-M" (15cm), and using the molecular weight 
calibration curve which measured with the THF solvent (rate-of-flow 0.6 ml/min, temperature of 40 degrees 0), and 
was created by the mono dispersion polystyrene standard sample, after filtering a THF meltable object with a 0.2- 
micrometer filter. 

[0043] moreover, the acid number (mg of KOH required to neutralize 1g of resin number) of polyester resin — ** — 
since it is easy to maintain that it is easy to acquire the above molecular weight distributions, that it is easy to 
secure the granulation nature of the particle by the emulsification distribution by the ** non-solvent, and the 
environmental stability (stability of electrification nature when temperature and humidity change) of the toner ** 
obtained at a good thing, the range of 1 - 20 mgKOH/g is desirable. In addition, the polybasic acid of a raw material, 
the compounding ratio of polyhydric alcohol, and conversion can acUust the acid number of polyester resin by 
controlling the carboxyl group of the end of polyester also besides adding monocarboxylic acid and/or monoalcohol 
to the polyester resin obtained by the condensation polymerization of a multiple-valued carboxylic acid and 
polyhydric alcohol as mentioned above further. Or what has a carboxyl group can be formed into the principal chain 
of polyester by using trimellitic anhydride as a polybasic acid component. 

[0044] By the manufacture approach of this invention, it is desirable to contain a release agent and the wax chosen 
from the groups of natural ester system waxes, such as hydrocarbon system waxes, such as a polypropylene wax, 
polyethylene wax, and a fee SNA Tropsch wax, synthetic ester wax. camauba wax, and a rice wax, is used as a 
release agent in that case. Especially, it obtains from natural system ester wax. such as carnauba wax and a rice 
wax, polyhydric alcohol, and long-chain monocarboxylic acid. If a mold-release characteristic tends to become being 
less than 1 % of the weight inadequate and 40 % of the weight is exceeded, it will become easy to expose a wax to a 
toner particle front face, and will become easy for electrification nature and preservation stability to fall. 
[0045] It is desirable to contain a charge control agent by the manufacture approach of this invention. As a forward 
electrification nature charge control agent, there is especially no definition and it can use the Nigrosine color of 
well-known common use, the 4th class ammonium compound, an onium compound, a triphenylmethane color system 
compound, etc. as an object for toners. Moreover, basic group content compounds, for example, the 3rd class 
amino-group content styrene acrylic resiri etc.. such as an amino group, an imino group, and N-heterocycle. have 
the effectiveness as a forward electrification nature charge control agent, and as a forward electrification nature 
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charge control agent of this invention, it is independent, or it can use together with said forward electrification 
nature charge control agent, and can use. Moreover, it is also possible to these forward electrification nature charge 
control agent to carry out little concomitant use of the negative charge control agents, such as an azo dye metal 
complex and a salicylic-acid-derivatives metallic complex, depending on an application. Moreover, as a negative 
electrification nature charge control agent, the resin containing heavy-metal content acid dye, such as the metallic 
complex of a trimethyl ethane system color and a salicylic acid, the metallic complex of a benzilic acid, a copper 
phthalocyanine, perylene, Quinacndone, azo pigment, a metallic complex azo system color, and azo chromium 
complex, the phenol system condensate of a KARRIKUSU allene mold, an annular poly saccharide, a carboxyl group, 
and/or a sulfonyl group etc. is mentioned. 

[0046] As for the content of a charge control agent, it is desirable that It is 0.01 - 10 % of the weight. It is especially 
desirable that it is 0.1 - 6 % of the weight 

[0047] Although there is especially no limit and the thing of well-known common use is used about the coloring 
agent used for the manufacture approach of this invention, especially a pigment is used suitably. As a black pigment, 
carbon black, cyanine black, aniline black, a ferrite, magnetite, etc. are mentioned, for example. Moreover, what 
blended the following chromatic color pigment so that it might become black can also be used. 
[0048] As a yellow pigment, for example The chrome yellow, zinc yellow, cadmium yellow. Synthetic Ochre, Ocher, 
Titanium Yellow. Naphthol Yellow S, Hansa yellow 10G, Hansa yellow 5G. Hansa yellow G. Hansa yellow GR. Hansa 
yellow A, Hansa yellow RN. Hansa yellow R, the pigment yellow U benzidine yellow, benzidine yellow G Benzidine 
yellow GR, the permanent yellow NOG. Balkan Peninsula first yellow 5G, The Balkan Peninsula first yellow R. a 
quinoline yellow lake. ANSURA gene yellow 6GL, The permanent yellow FGL, permanent yellow H10G, the permanent 
yellow HR ANSURA pyrimidine yellow, other isoindolinone yellow, chromophthal yellow, NOBOPAMU yellow H2G. 
condensation azo yellow. Nickel Azo Yellow, copper azomethine yellow, etc. are mentioned. 
[0049] As red pigments, for example The red chrome yellow, a molybdenum orange, permanent Orange GTR, 
Pyrazolone Orange, Balkan Peninsula Orange, INDA Indanthrene brilliant Orange RK, INDA Indanthrene brilliant 
Orange GK, a benzidine orange G, Permanent Red 4R, Permanent Red BL. Permanent Red F5RK, Lithol Red, 
Pyrazolone red, Watchung Red, Lake Red C, Lake Red D Brilliant carmine 6B, brilliant carmine 3B, the rhodamine 
lake B an alizarin lake and permanent carmine FBB — a non orange, isoindolinone Orange, ANSU anthrone Orange, 
pyran SURON Orange, the Quinacndone red, the Quinacridone Magenta, Quinacridone Scarlett, perylene red, etc. 
are very mentioned. 

[0050] As a blue pigment, cobalt blue, cerulean blue, an alkali blue lake, a peacock blue lake, FANA tone blue 6G, a 
Victoria blue lake, a non-metal copper phthalocyanine blue, a copper copper phthalocyanine blue. Fast Sky Blue, 
INDA Indanthrene blue RS. INDA Indanthrene blue BO. indigo, etc. are mentioned, for example. 
[0051] The amount of these coloring agents used has the desirable range per [ 1 ] binding resin 100 weight section 
- of 50 weight sections, and especially its range of 2 - 15 weight section is desirable. 

[0052] Next, the manufacture approach of this invention is described. The manufacture approach of this invention 
consists of the following processes. 

Melting kneading of the raw material for toners which contains polyester resin at least is carried out, and the need is 
accepted in the melting object which carried out heating fusion of this kneading object, and the aquosity medium 
heated more than the softening temperature of resin. The first process : under appllcation-of-pressure conditions 
The process, the second process to mix : under the process which a mechanical means distributes [ process ] the 
mixture of this melting object and a high-temperature-hot-^ater nature medium in an aquosity medium, and makes 
the particle of this melting object generate, and third processiatmospheric pressure, maintaining the temperature 
more than the softening temperature of resin The process which manufactures a resin particle by cooling to below 
the softening temperature of resin, and below the boiling point of water, preventing the welding of the particles of 
this melting object. The fourth process : The process which manufactures the meeting object of this resin particle 
by making a resin particle condense and carrying out welding further, fifth process: — the process (the toner in this 
invention points out what dried the meeting object of the resin particle manufactured at the fourth process) which 
dissociates and washes the meeting object of a resin particle from an aquosity medium, is dried and manufactures a 
toner — since — it becomes. 

[0053] The melting object of the raw material for toners in the first process can be acquired by heating the raw 
material for toners containing polyester resin more than the softening temperature of this resin. In this case, one or 
more sorts chosen from the additive of various coloring agents, a release agent, a charge control agent, or others as 
a raw material for toners can be used with polyester resin. Although heating fusion of what only mixed the powder- 
like raw material may be carried out in that case and a melting object may be manufactured, it is desirable to use 
what carried out heating fusion and was kneaded at more than the softening temperature of the polyester resin to 
be used and below pyrolysis temperature using a pressurized kneader. a-two heating roll, a biaxial extrusion 
kneading machine, etc. Moreover, raw materials other than polyester resin, such as a coloring agent, may carry out 
melting kneading with polyester resin as a masterbatch beforehand. 

[0054] As for the polyester resin used by this invention, it is desirable that it is acidic group content polyester resin, 
and it is desirable by neutralizing this acidic group that it is polyester resin (it is expressed as self-water-dispersion 
resin below) used as self-water-dispersion. The resin which has self-watei^dispersion can be distributed to stability, 
even if it uses neither a distributed stabilizer nor a surfactant into the increase of a hydrophilic property, and an 
aquosity medium, when an acidic group serves as an anion mold. As an acidic group, although acidic groups, such as 
a carboxyl group, a sulfonic group, and a phosphoric-acid radical, are hnentioned, a carboxyl group is desirable from 
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the field of the electrification property of a toner especially. Moreover, as an alkali for neutralization, there is 
especially no limit, for example, the inorganic base like a sodium hydroxide, a potassium hydroxide, and ammonia and 
the organic base like diethylamine, triethylamine. and isopropylamine are used. Especially, the inorganic base tike 
ammonia and a sodium hydroxide is desirable, in order to distribute the above-mentioned coloring resin melting 
object to stability in an aquosity medium, adding a suspension stabilizer and a surfactant can also obtain a particle. 
However, since there is an inclination for an electrification property to deteriorate under the effect of a distributed 
stabilizer or an emulsifier in using as a toner, it is desirable to use self-water-dispersion resin. 
[0055] Moreover, it is desirable still more desirable that it is water, and the aquosity medium to be used is deionized 
water. 

[0056] Although a distributed stabilizer, a surfactant, or an alkali may be added on said melting object and you may 
distribute underwater, if the stability of resin is taken into consideration, it will add in an aquosity medium. 
[0057] The second process is a process which a mechanical means distributes [ process ] the mixture of the 
melting object and high-temperature-hot-water nature medium which were obtained at the first process in an 
aquosity medium, maintaining the temperature more than the softening temperature of resin, and makes the particle 
of said melting object generate. As equipment for distributing said melting object by the mechanical means in an 
aquosity medium, and making the particle of said melting object form, maintaining to the temperature more than the 
softening temperature of resin For example, it is desirable to use the high-speed revolution mold continuous system 
emulsification disperser prepared on the same axle so that slight spacing might be held and a rotator might gear with 
this stator mutually the ring-like stator which has a slit, and the ring-like rotator which has a slit. As such 
equipment, there is cavitron (incorporated company Euro tech), for example. About the detail of this equipment, and 
the manufacture mechanism of the resin particle by this equipment, it is indicated by JP,09-31 1502,A and the 
particle of said melting object can be obtained with a non-solvent by using this equipment 

[0058] In the third process, the water dispersion of the particle of said melting object acquired from the outlet of 
the above high-speed revolution mold continuous system emulsification dispersers is quickly cooled to the 
temperature below the boiling point of water, and below the glass transition temperature of resin as promptly as 
possible, while the particles of said generated melting object collide and an aggregate does not occur. 
[0059] The heat exchanger marketed can be used as equipment cooled quickly, and it cools, carrying out heat 
exchange to cooling water. Although especially a cooling rate is not limited, in order to make it an aggregate not 
occur, it is desirable that it is 1 0 degrees C/second or more. 

[0060] After cooling quickly to near the glass transition temperature of polyester resin, by returning a pressure to 
atmospheric pressure by the pressure control valve, the particle of said melting object solidifies and the slurry of a 
resin particle is obtained. 

[0061] The range of 0.1-6 micrometers of 50% volume mean particle diameter of a resin particle is 4 micrometers 
exceeding 1 micrometer more preferably. It is desirable that it is especially the range of 3 micrometers exceeding 1 
micrometer. Since it is not enough encapsulated with resin when smaller [ than 0.1 micrometers ] and a coloring 
agent and a release agent are used, it has an adverse effect on an electrification property and a development 
property and is not desirable. Moreover, if particle size is large, since the particle size of the meeting object of the 
resin particle obtained eventually becomes large, it may be necessary to be 6 micrometers or less. Moreover, since 
It wilt become easy to generate a big and rough particle if larger than 6 micrometers, it is not desirable. 
[0062] In addition, the particle diameter of the resin particle before the above-mentioned meeting in this invention is 
the value measured using 1 5-micrometer aperture tube of the multi-sizer TAII mold by the U.S. coal tar company. 
[0063] The resin particle obtained even at the third process Is made to condense, the meeting object of this resin 
particle Is made to generate, and the toner particle of a desired particle size is made to form by carrying out welding 
further at the fourth process. Condensation and welding actuation can acquire condensation and a welding object by 
controlling temperature, salt concentration, PH, stirring conditions, etc. suitably. 

[0064] In the fourth process of this invention, when the resin particle which consists only of polyester resin is 
manufactured according to the above-mentioned process for example, coloring agent dispersion liquid, charge 
control agent dispersion liquid, release agent dispersion liquid, etc. can be manufactured separately, it can add to the 
slurry in which the resin particle which consists only of said polyester resin has suspended one or more sorts of 
those dispersion liquid, and condensation and welding actuation can be performed after that. 
[0065] Or when the resin particle which consists of polyester resin, polyester resin, such as combination of a 
coloring agent, and one or more sorts of other raw materials for toners is manufactured according to the above- 
mentioned process, the various above-mentioned dispersion liquid can be added and the fourth process can be 
performed. It also becomes possible ,to manufacture a toner, exposing various additives, such as a charge control 
agent, on the front face of the meeting object particle manufactured at the fourth process by doing so, and the 
surface physical properties of a toner can be controlled according to various applications. 

[0066] The various dispersion liquid used here can be obtained as follows. For example, each matter is added to the 
surface active agent of the Nonion system represented with polyoxyethylene alkyi phenyl ether etc.. the surface 
active agent of the anion system represented with alkylbenzene sulfonates or the surface active agent of the cation 
system represented with quartemary ammonium salt, and underwater, and it can prepare by the mechanical grinding 
method by media. Or dispersion liquid can be prepared using self-water-dispersion polyester resin with the same 
distributed means as the bottom of existence of a basic neutralizer instead of a surfactant. Moreover, what carried 
out melting kneading with polyester resin beforehand may be used for the color pigment used here, a release agent, 
and a charge control agent. In this case, extent which various ingredients expose to a particle front face is eased. 
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and a desirable property is given in an electrification property and a development property because resin adsorbs. 
[0067] Although it is possible to take operation gestalten various in the range which does not spoil the meaning of 
invention in this invention as Indicated above, as a desirable operation gestalt, there are following ♦* - ** especially. 

Carry out melting kneading of a release agent and the charge control agent polyester resin, a color pigment, and 
if needed How to manufacture a resin particle according to the first above-mentioned process - the third process, 
and to perform condensation and a fusing process, ** Manufacture the resin particle which consists of polyester 
resin according to the first above-mentioned process - the third process. Melting kneading of the approach and ** 
polyester resin which perform condensation and a fusing process after preparing independently one or more sorts of 
each dispersion liquid of a release agent and a charge control agent the dispersion liquid of a color pigment and if 
needed, respectively and mixing them, and the release agent is carried out. The approach, [0068] which manufacture 
a resin particle according to the first above-mentioned process - the third process, mix the dispersion liquid of a 
charge control agent the dispersion liquid of a coloring agent, and if needed, and perform condensation and a fusing 
process By the way. in order to hold the frictional electrification engine performance good, it is effective to consider 
as the toner structure where making it not exposed [ a coloring agent etc. ] to a toner particle front face. i.e.. a 
coloring agent etc., was connoted by the toner particle. It is also the cause that some of coloring agents to contain 
and other additives (usually wax etc.) expose aggravation of the electrification nature accompanying diameter[ of a 
granule ]-izing of a toner to a toner particle front face. That is, even if the content (% of the weight) of a coloring 
agent etc. is the same, the surface area of a toner particle increases by diameter-ization of a granule, the ratio of 
the coloring agent exposed to a toner particle front face, a wax. etc. increases, as a result, the presentation of a 
toner particle front face changes a lot. the frictional electrification engine performance of a toner particle changes a 
lot. and proper electrification nature becomes is hard to be obtained. 

[0069] As for the resin particle of this invention, it is desirable for the coloring agents the wax, etc. to be connoted 
by binding resin, and a good printing image is obtained by becoming the structure where it was connoted in this way. 
It can be easily judged by observing the cross section of a particle by TEM (transmission electron microscope) that 
neither the coloring agent nor the wax is exposed to a toner particle front face. If. and the cross section which 
carried out resin embedding of the toner particle, and was more specifically cut with the microtome will be dyed by 
ruthenium oxide etc. and will be observed by TEM. it can check a coloring agent, a wax. etc. being connoted in a 
particle and distributing to homogeneity mostly. 

[0070] Therefore, in order to perform connotation of a coloring agent and a release agent positively, the approach of 
above ** is desirable. However, from a viewpoint of excluding efforts, such as washing by color substitute of 
manufacturing facilities, such as kneading equipment, the approach of ** or ** is desirable. It is [ to choose from the 
field of the demand characteristics over the class of pigment, or a toner suitably ] good whether it carries out by 
which process or in what kind of combination it carries out. 

[0071] The operation of the electric double layer by carboxylate is distributing to stability the resin particle which is 
obtained even at the third process and which was formed from self-water-dispersion resin in an aquosity medium. It 
can be made to condense by adding the acid which destroys an electric double layer in the aquosity medium which 
the resin particle is distributing, or the electrolyte which makes an electric double layer small. As acid, acids, such 
as a hydrochloric acid, a sulfuric acid, a phosphoric acid, an acetic acid, and oxalic acid, are used, for example. As an 
electrolyte, a water-soluble salt organic [, such as a sodium sulfate sulfuric-acid ammonium, potassium sulfate, 
magnesium sulfate, sodium phosphate, a sodium dihydrogenphosphate. a sodium chloride, potassium chloride, an 
ammonium chloride, chlorination calcium, and sodium acetate ] and inorganic is used. These matter added in order to 
make it condense may be independent, or may mix two or more kinds of matter. Moreover, welding can warm an 
aquosity medium to the temperature more than the glass transition temperature of resin, and can carry it out to it. 
[0072] Moreover, the floes of the resin particle generated by the acid at this time weld, and in order to prevent 
forming the meeting object more than the particle diameter made into the object, the inorganic distribution stabilizer 
and surfactant which are represented by hydroxyapatite may be added. lonicity or nonionic surfactants can be used 
as a surfactant. Especially, a nonionic surface active agent is desirable, for example, the polyoxyethylene 
nonylphenyl ether, polyoxyethylene octyl phenyl ether, polyoxyethylene dodecyl phenyl ether, polyoxyethylene alkyi 
ether, polyoxyethylene fatty acid ester, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, etc. 
can be used. These surfactants may be used independently, or two or more kinds may be mixed and they may be 
used. Moreover, the cloudy point of a nonionic surface active agent is [ a thing 60 degrees C or more ] desirable. 
[0073] Moreover, stirring is important when advancing uniform condensation and welding, for example, it is used, 
choosing it from an aerofoil etc. suitably for stirring equipment which is indicated by JP,9-114135,A, a support 
aerofoil, a turbine blade, a FAUDORA aerofoil, a full zone aerofoil, the Max blend aerofoil, a cone CAPE aerofoil, a 
helical aerofoil, a double helical aerofoil, and a half moon. 

[0074] The configuration of the meeting object of the resin particle obtained at the fourth process can be changed 
from an infinite form to a globular form with extent of welding. For example, if it expresses by whenever [ mean 
circle form ], it is possible to make it change to 0.85-0.99. in addition — although it asks by whenever [ this mean 
circle form ] taking the SEM (scanning electron microscope) photograph of the toner particle obtained by drying the 
meeting object of a coloring resin particle, and measuring and calculating it etc. — the TOA Medical Electronics Co., 
Ltd. make — since it will be easily obtained if flow type particle image analysis apparatus FPIP-1000 are used, in 
this invention, the value measured with this equipment is considered as whenever [ mean circle form ]. 
[0075] In the fifth process, the dispersion liquid of the meeting object of the resin particle obtained at the fourth 
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process remove dust, such as a resin piece, and a big and rough particle by letting the wet vibrating screen pass, 
and can carry out solid liquid separation with the means of well-known common use of a centrifugal separation- 
machine or a filter press, a belt filter, etc. Subsequently, a toner particle can be obtained by drying a particle. As for 
the toner particle manufactured using the emulsifier or the distributed stabilizer, more fully washing is desirable. 
Since an organic solvent is not included in the waste fluid discharged at this time, the burden of waste fluid 
processing decreases extremely. 

[0076] As the desiccation approach, although each approach of well-known common use can adopt, toner particles 
are thermal melting arrival and the temperature which is not condensed, and the approach of drying under ordinary 
pressure or reduced pressure, the method of making it freeze-dry, etc. are mentioned, for example. Moreover, the 
method of performing simultaneously separation and desiccation of the toner particle from an aquosity medium is 
also mentioned using a spray dryer etc. While a toner particle heats at thermal melting arrival or the temperature 
which is not condensed especially, the approach of using the approach of stirring fine particles and drying under 
reduced pressure, the flash plate jet dryer (Seishin Enterprise, Inc.) of making it dry in an instant using stoving 
airstream. etc. is efficient, and desirable. At a desiccation process, the moisture between particles is only removed 
fundamentally, a residual monomer like a polymerization method toner or a residual solvent is not into a particle, and 
a toner particle with very high safety can be obtained simple. Moreover, since the acid unreacted part raw material 
which usually exists in polyester resin also flows out into an aquosity medium (washed), the content of the 
unreacted raw material in a toner decreases, and it is advantageous in respect of safety compared with the toner of 
the grinding method, 

[0077] it is measurement according to the multi-sizer TAII mold by the coal tar company about the particle size 
distribution of the toner obtained by the process of this invention, and 50% volume particle size / 50% number 
particle size is 1.25 or less — it is desirable and is 1.20 or less more preferably. It is [ that it can be easy to obtain a 
good image with being 1.25 or less ] desirable. Moreover, as for GSD, it is desirable that it is 1.30 or less, and it is 
1.25 or less more preferably. In addition. GSD is measurement with the multi-sizer TAII mold by the coal tar 
company, and is a value calculated by the square root of (16% volume particle size / 84% volume particle size). 
Particle size distribution become Sharp, so that the value of GSD is small, and a good image is obtained. 
[0078] What is in the range of 1-13 micrometers from points, such as image quality acquired, as the volume mean 
particle diameter as a toner obtained by the process of this invention is desirable, and it may be easy to obtain 
matching with a machine present [ about 3-10 micrometers ], and is more desirable. If it is in a color toner, volume 
mean particle diameter is suitable for about 3-8 micrometers. When volume mean particle diameter becomes small. 
It becomes thin, the effectiveness that the toner consumption per page decreases is also discovered, and the 
thickness of the toner layer which definition and gradation nature not only improve, but forms a printing image is 
desirable. 

[0079] Although the dried toner particle is usable as a developer even when it remains as it is, it is desirable to add 
external additives, such as an inorganic oxide particle of well-known common use and an organic polymer particle, 
on a toner particle fr-ont face as an external additive for toners. Non-subtlety particles, such as a hydrophobic silica 
and titanium oxide, or an organic particle is effective in improving physical characteristics, such as a fluidity and 
electrification nature, when a toner particle ** outside and it uses as a dry-developing agent by the electrostatic 
printing method. The hydrophobic silica from which the class of external additive was processed by various silicone 
oil is used suitably. For example, the hydrophobic silica processed by dimethyl silicone oil. alkyi denaturation silicone 
oil. alpha-methylstyrene denaturation silicone oil. KURORU phenyl silicone oil. fluorine denaturation silicone oil. olefin 
denaturation silicone oil. etc. is mentioned. Outside ****** is processed using the model of well-known common 
use. 

[0080] By mixing a carrier to the above-mentioned toner particle, it can consider as an electrostatic-charge image 
developer. The developer for electrostatic-charge image development of this invention becomes from the toner of 
this invention, a magnetic carrier, and the magnetic carrier that carried out the resin coat preferably at a front face. 
[0081] Although the core agent (magnetic carrier) of the carrier used for this invention can use the iron powder 
used for the usual 2 component development method, magnetite, a ferrite, etc.. since true specific gravity is low, and 
is high resistance, it excels in environmental stability and it is easy to make it a globular form especially, a ferrite 
with a good fluidity or magnetite is used suitably. Especially the configuration of a core agent cannot interfere a 
globular form, an infinite form, etc., and can use them. Although mean particle diameter is generally 10-200 
micrometers, in order to print a high resolution image. 30-110 micrometers is desirable. 
[0082] moreover, as coating resin which covers these core agents For example, polyethylene, polypropylene, 
polystyrene, a polyacrylonitrile, Polyvinyl acetate, polyvinyl alcohol, a polyvinyl butyral. A polyvinyl chloride, a 
polyvinyl carbazole. a polyvinyf ether polyvinyl ketone, A vinyl chloride / vinyl acetate copolymer, styrene / acrylic 
copolymer, the straight silicon resin that consists of ORGANO siloxane association, or its denaturation article, A 
fluororesin, acrylic resin (meta). polyester, polyurethane. a polycarbonate, phenol resin, amino resin, melamine resin, 
benzoguanamine resin, a urea resin, amide resin, an epoxy resin, etc. can be used. 

[0083] Also In these, especially silicon resin and acrylic resin (meta) are excellent in electrification stability, coat 
reinforcement, etc., and can use it more suitably. Moreover, adjustment of the amount of coats of coat agents, such 
as silicon, addition of a charge control agent, addition of the conductive material represented by carbon, etc, can 
adjust the electrification property of the developer which consists of a toner particle and a carrier. That is, the resin 
coat carrier used by this invention is a resin coat magnetism carrier covered with one or more sorts of resin chosen 
from silicon resin and acrylic resin (meta). using a ferrite or magnetite as a core agent, and it is desirable to add a 
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charge control agent, carbon, etc. to coat existence, and to adjust an electrification property to it by the case. 
[0084] Although especially the coat approach of the resin to a carrier core material front face does not choose a 
means, a coat resin solution is mixed with a carrier core material in the dip coating immersed into the solution of 
coat resin, the spray method which sprays a coat resin solution to a carrier core material front face or the fluidized 
bed process which sprays a carrier in the condition of having made it floating by floating Ayr. and a kneader coating 
machine, and the kneader coating-machine method for removing a solvent etc. is mentioned. 

[0085] Although it is not limited especially if the solvent used into a coat resin solution dissolves coat resin, toluene, 
a xylene, an acetone, a methyl ethyl ketone, a tetrahydrofuran, dioxane, etc. can be used, for example. The thickness 
of the enveloping layer on the front face of a carrier is usually 0.1-3.0 micrometers. 

[0086] The carrier suitably used by this invention covered with resin is heat-treated if needed. It becomes the 
carrier which the coat was strengthened by heat cross linking reaction and was more excellent in endurance and is 
desirable when it covers with the resin containing especially a bridge formation component 
[0087] Moreover, if it heat-treats, the amount of electrifications when mixing with a toner according to the 
temperature condition is controllable. Generally, the amount of electrifications tends to become high, so that 
whenever [ stoving temperature ] is high. Usually, heat-treatment is performed at the temperature of 100 degrees C 
- 300 degrees C for 10 minutes to 5 hours. 

[0088] And since carriers may have fixed after heat-treatment, a carrier particle may be unfolded, applying stress. 
[0089] Although especially the weight rate of the hydrophobic silica processed by silicone oil and a resin coat 
magnetism carrier is not restricted, they are usually per carrier 100 weight section, the toner particle 1 - 5 weight 
sections. Although the amount of electrifications will become high and the number of different charged particles will 
also decrease since frictional electrification becomes advantageous if fewer than 1 weight section, the amount of 
imprints decreases and it is not desirable. Moreover, it is not desirable in order for frictional electrification to 
become inadequate and to see inclinations, such as lowering of the standup of electrification, and an increment in a 
different charged particle, if it increases more than 5 % of the weight. 

[0090] Moreover, the toner of this invention can be used for the airline printer of the usual nonmagnetic 1 
component development method or the airline printer of a 2 component development method, the airline printer of a 
magnetic 1 component development method, etc. Moreover, it lets the hole on the flexible printed circuit board 
which has around the electrode of the function to acj|just the fine-particles toner by which frictional electrification 
was carried out using the nonmagnetic 1 component developer which has a developer support roll and layer 
specification-part material for toner through put etc. pass, and can be used suitable for the printer of the so-called 
toner jet method of the method which sprays the paper on a back plate directly and forms an image etc. The toner 
of this invention can make an electrostatic-charge image able to form on a latent-image supporter, can develop the 
obtained electrostatic-charge image using the developer supported on developer support, can imprint the toner 
image formed on said *♦** supporter on imprint material, such as paper and a film, and can be printed by the image 
formation approach which carries out heat fixation of the toner image on this imprint material with a heat roll. 
[0091] As for the heat roll used here, it is desirable not to use offset prevention liquid. Moreover, it is desirable that 
the mold release layer of a heat roll contains a tetrafluoroethylene perfluoroalkyi vinyl ether copolymer. If offset 
prevention liquid is used, since it will produce trouble in the writing after printing since silicone oil etc. shifts to 
printing paper or an OHP sheet in addition to the problem of a maintenance, or the problem of with [ of oil ] Beto 
etc. will occur, it is desirable not to use offset prevention liquid. Moreover, when the mold release layer of a heat roll 
contains a tetrafluoroethylene perfluoroalkyi vinyl ether copolymer, fatigue degradation of a fixation roll is prevented 
and the life of the anchorage device itself can be lengthened. Moreover, since the mold-release characteristic is 
high, even if it does not use offset prevention liquid, offset is not caused but good fixation is attained. 
[0092] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to this. In 
addition, in especially this example and the example of a comparison, as long as there is no display, the section is 
the weight section and water is the mind of deionized water. 

[0093] As a multiple-valued carboxylic acid, trimellitic anhydride (TMA), (Example of polyester resin composition) As 
a divalent carboxylic acid, a terephthalic acid (TPA), isophthalic acid (IP A). As aromatic series diol. polyoxypropylene 
(2.4) -2, 2-screw (4-hydroxyphenyl) propane (BPA-PO). A polyoxyethylene (2.4) -2, 2-screw (4-hydroxyphenyl) 
propane (BPA-EO), Ethylene glycol (EG) is used as aliphatic series diol by each mol presentation ratio shown in a 
table 1. Tetrabuthyl titanate is taught to a separable fresco at 0.3 % of the weight to the total amount of monomers 
as a polymerization catalyst A thermometer, a stirring rod. a capacitor, and nitrogen installation tubing in this flask 
upper part in an installation electric heat mantle heater After making it react at 220 degrees C under an ordinary 
pressure nitrogen air current for 15 hours, sequential reduced pressure was carried out and the reaction was 
continued by lOmmHg. The reaction was pursued by the softening temperature according to ASTM-E 28-517. 
stopped the vacuum in the place where softening temperature became predetermined temperature, and ended the 
reaction. The compound presentation and compound physical-properties value (weighted solidity) of resin are shown 
in a table 1. 
[0094] 
[A table 1] 
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>600,000; — the rate of surface ratio of a with a molecular weight of 600.000 or more component — < — 10.000 ; 
the surface ratio of a with a molecular weight of 1 0.000 or less component — rate TMA; trimellitic anhydride TPA; 
terephthalic-acid IPA; isophthalic acid BPA-PO; — polyoxypropylene (2.4) -2, 2-screw (4-hydroxyphenyl) propane 
BPA-EO; polyoxyethylene (2.4) -2, and 2-screw (4-hydroxyphenyl) propane EG; — ethylene glycol BA:benzoic-acld 
TMP; trimethylol propane FT value; flow tester value [0095] In a table 1. "T1/2 temperature" is the value measured 
using the Shimadzu flow tester (CFT-500) with 1.0mm [ of diameters of a nozzle ] phixl.Omm and 10kg of loads of 
per an unit area (cm2), and the programming rate of 6 degrees C/m as mentioned above. Moreover, "Tg" which is 
glass transition temperature (degree C) It is the value measured with the programrping rate of 10 degrees C/m by 
the second run method using the Shimadzu differential scanning calorimeter (DSC-50). 

[0096] (Preparation of a melting kneading object) After pre mixing resin, a coloring agent, and a release agent, it 
kneaded with the 2 shaft kneading extruder, and the melting kneading object was prepared. Beforehand, with 2 rolls, 
by the weight ratio of resin (Rl) / pigment =1/1, crushing of what was masterbatch-ized was carried out, and it was 
used about the color pigment. Combination of the produced melting kneading object is shown in a table 2. 
[0097] 
[A table 2] 
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[0098] The release agent and coloring agent which were shown in a table 2 are as follows. 
KARUNABA: "camauba wax 1 No." (Kato traveling-abroad importation) 
Carbon : "ELFTEX-8" (Cabot Corp. make) 

The pigment used for the cyanogen master First gene blue TGR (Dainippon Ink & Chemicals, Inc. make) 
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The pigment used for yellow Master SHIMURA first yellow 8GR (Dainippon Ink & Chemicals, Inc. make) 
The pigment used for the Magenta master First gene super Magenta R (Dainippon Ink & Chemicals. Inc. make) 
[0099] 
[A table 3] 
«3 





R1/R4 


R2/R4 


R1/R3 






40/60 


40/60 


3/97 






(£9%) 


3.5 


1.5 


3. 0 


















Tfb 


115 


110 


116 




FTffi 


Tl/2 


143 


138 


135 


tti JIB f$ 




Tend 


155 


142 


140 






Mw 


53500 


47600 


70300 




GPC 


Nw/Un 


20. 66 


21.4 


20.1 






>60^ 


2.0 


1.5 


2. 0 






<M5 


52 


66 


43 




DSC 


Tg 


58 


58 


63 






(KOHtng/g) 


8. 9 


8. 0 


8. 5 



>600,000; — the rate of surface ratio of a with a molecular weight of 600,000 or more component — < — 10,000 ; 
Rate of surface ratio of a with a molecular weight of 10,000 or less component [0100] The property of the blend 
resin used in a table 2 was shown in a table 3. The blend of resin blended the resin particle which passed 200 
meshes by the above-mentioned weight ratio, and measured each physical-properties value. 
[0101] (Example 1) The melting kneading object MB1 was heated to 190 degrees C, and it sent into cavitron CD 
1010 (incorporated company Euro tech) at the rate of 60g/m. The aquosity medium was sent into cavitron at the 
rate of per minute 1 L, heating 0.5% of the weight of rare aqueous ammonia at 1 60 degrees C with a heat exchange 
machine. The rate of a rotator was operated by SOOOrpm, the pressure was operated by 7 kg/cm2, and the obtained 
slurry was cooled and taken out to 60 degrees C. Furthermore, it diluted with deionized water and the solid content 
content was prepared to 20%. 

[0102] 20% of brine 60 section was added to the dispersing element 400 section of the obtained resin particle, 
temperature up was carried out to 65 degrees 0, and it stirred for 30 minutes, and was made to condense. 3h was 
stirred at 85 degrees 0 after that, and welding was performed. The obtained slurry performed solid liquid separation 
and washing with the centrifugal separator, after that, dried with the vacuum dryer and obtained the toner particle. 
The toner particle was produced using MB2-MB6 by the same actuation. The property of the obtained toner particle 
is shown in a table 4. 

[0103] (Example 2) The melting kneading object MB1 was heated to 190 degrees C, and it sent into cavitron CD 
1010 at the rate of 60g/m. The aquosity medium was sent into cavitron at the rate of per minute 1 L, heating 0.5% 
of the weight of rare aqueous ammonia at 1 60 degrees C with a heat exchange machine. The rate of a rotator was 
operated by 9000rpm, the pressure was operated by 7 kg/cm2, and the obtained slurry was cooled and taken out to 
60 degrees C. Furthermore, it diluted with deionized water and the solid content content was prepared to 20%. 
[0104] 20% of brine 60 section was added to the dispersing element 400 section of the obtained resin particle, 
temperature up was carried out to 65 degrees C. and it stirred for 30 minutes, and was made to condense. 6h was 
stirred at 85 degrees C after that, and welding was performed. The obtained slurry performed solid liquid separation 
and washing with the centrifugal separator, dried with the vacuum dryer after that and obtained the toner particle. 
The toner particle was produced using MB2-MB6 by the same actuation. The particle 3 micrometers or less needed 
to perform [ volume mean particle diameter ] the classification for neither of the toner particles below at 3% 
(number). The property of the obtained toner particle is shown in a table 4. 
[0105] 
[A table 4] 
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1. 19 
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* The particle size in front of welding is the value measured using 1 5~mtcrometer aperture tube of the multi^sizer 
TAII mold by the U.S. coal tar company. 

* The particle size after welding is the value measured using 1 00-micrometer aperture tube of the multi-sizer TAII 
mold by the U.S. coal tar company. 

[0106] When the cross section which carried out resin embedding of each obtained toner particle, cut with the 
microtome, and was further dyed with the ruthenium acid tetroxide was observed by TEM (transmission electron 
microscope), the condition of a pigment and a wax having been connoted by binding resin and distributing to 
homogeneity mostly in a particle was observed. Then, the hydrophobic silica 0.5 section and the titanium oxide 0.5 
section were **(ed) outside in the toner particle 100 obtained section using the Henschel mixer, and the fine- 
particles toner (toner for electrostatic-charge image development) was obtained. 

[0107] Fixation temperature was searched for by the fixation sex test shown below, and the range of the upper limit 
and lower limit showed <assessment of toner> fixation temperature width of face. 

[0108] Each fine-particles toner of an example and the example of a comparison is used. Printing paper (Fixation 
sex test) By 90mm/second in speed It is established by letting it pass on the heat roll (what covered the up heat 
roll surface with the tetrafluoroethylene perfluoroalkyi vinyl ether copolymer having been used) of RIKOIMAJIO DA- 
250. The Scotch tape (trademark) was stuck on the image after fixation, ID after exfoliation (image concentration) is 
90% or more of original ID, and skin temperature of a heat roll in case generating of offset is not seen was made into 
"fixation temperature." From the result shown in a table 5, it was checked that the thing of the example of this 
invention of fixation initiation temperature and hot-proof offset temperature is good under the oilless fixation 
conditions which do not perform oil spreading. 

[0109] (It **** and examines) Although ****** was performed using the copying machine and nonmagnetic 1 
component printer by the commercial nonmagnetic 2 component development method and fogging, definition, and 
gradation nature were evaluated about the fine-particles toner of each example again, respectively, the image with 
good all was obtained. 

[01 1 0] The assessment approach of the OHP visibility shown below estimated OHP permeability. 
(The assessment approach of OHP visibility (color transparency)) The non-established image by the color toner was 
formed on the OHP sheet, and the non-established image was established with the fixation tester prepared 
independently. It was established by letting it pass on the heat roll (oilless mold: covering with a tetrafluoroethylene 
perfluoroalkyi vinyl ether copolymer) of RIKOIMAJIO DA-250 by 90mm/second in the heat roll temperature of 1 60 
degrees 0, and speed. The OHP sheet printed by the do was placed on the OHP sheet created in the above- 
mentioned procedure, it projected on the screen with the over head projector, and viewing estimated the visibility of 
an alphabetic character. The assessment result expressed as "x" that from which "**" and an alphabetic character 
cannot distinguish that to which "O" and an alphabetic character fade that an alphabetic character looks vividly. 
Although the thing using bridge formation resin was a little inferior in visibility, other samples showed good OHP 
permeability. 

[01 1 1] (Heat-resistant shelf-life assessment) About the toner of an example, when the heat-resistant blocking sex 
test for 50 degree-Ox three days was performed, condensation was seen in no toners again. 

[0112] (The amount measurement of electrifications) After measurement of the amount of electrifications produced . 
the developer by 3/97 of combination and stirred the ferrite carrier (particle size of 90 micrometers) of a toner and 
a silicon resin coat which performed outside ** for 30 minutes with the ball mill, it measured with the blowing off 
method. Any sample shows the almost same amount of electrifications, and the difference by the color understands 
that it is small. 
[0113] 
[A table 5] 



[JP. 2002-351140, A] 



14/14 ^— V 



ft 5 











voc 








("C) 




(ppa) 


Q/M (II C/g) 


1 


135-195 


60 


- 


18 


-18. 9 


mn&m 2 


134-195 


61 


- 


16 


-18.4 


uteris 


132-194 


62 


o 


20 


-19. 1 




146-200 


54 


A 


22 


-21.4 




128-196 


68 


0 


18 


-21.2 




132-195 


63 


O 


19 


-20. 6 




134-197 


63 


o 


16 


-19.8 



[011 4] (Example 1 of a comparison) After mixing R1 as the 89 sections and a coloring agent and pre mixing the 
camauba wax 5 section as the carbon 6 section and a release agent as resin, it kneaded with the 2 shaft kneading 
extruder, and the melting kneading object was prepared. The obtained melting kneading object was heated to 190 
degrees C. and It sent into cavitron CD 1010 (incorporated company Euro tech) at the rate of lOOg/m. It sent into 
cavltron at the rate of per minute 1 L as an aquosity medium, heating 0.5% of the weight of rare aqueous ammonia at 
160 degrees C with a heat exchange machine. The rate of a rotator was operated by SOOOrpm, the pressure was 
operated by 7 kg/cm2, and the obtained slurry was cooled and taken out to 60 degrees C. Furthermore, it diluted 
with deionized water and the solid content content was prepared to 20%. Then, the centrifugal separator performed 
solid liquid separation, after water washing, it dried with the vacuum dryer and the toner particle was obtained. For 
6.7 micrometers and Dv50/Dn50, 1.38 and GSD was [ Dv50 / whenever / 1.40 and mean circle form ] 0.980, and 
volume mean particle diameter was [ the particle 3 micrometers or less of the property of the obtained toner 
particle ] 1 1% (number). The hydrophobic silica 0.5 section and the titanium oxide 0.5 section were **(ed) outside 
using the Henschel mixer, without classifying this toner 1 00 section, and the fine-particles toner (toner for 
electrostatic-charge image development) was obtained. When examined by ****(ing) like the toner of an example 
using this toner, it became the print which is inferior diso in any of fogging, definition, and gradation nature. 
[01 1 5] 

[Effect of the Invention] As explained above, according to the manufacture approach of the toner for electrostatic- 
charge image development of this invention, in a toner globular form [ which uses polyester resin as binding resin ] - 
variant, the good toner of particle size distribution with few fines can be efficiently manufactured with a non- 
solvent. Moreover, COD in waste fluid also becomes low excluding a residual solvent into a toner. Moreover, as for 
the obtained toner, fixable [ good ] Is acquired with an ollless fixation heat roll. 
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to 0 1 81 ^V^:^y'y^mm\'X^ ±8e#fifiT/P=»^/u 
=i-;u^#ffi;<;/Vi}?Vg?i:«r. ?a/j£f+v JitT^ 

:jtf>^<7:)flRSET-ci 6 0-^2 5 ot:-e*D?ffeu .ffJ^-TSflS 

too 191 r<Dj:5/^7Ky :ii::^7^/i':mj|§0^;55cf:i. S4 

6o mm(ommm\:i^\^^x\t. wMn(omm\^M{.x 

to 0 2 01 ?i*3. ^</>J: p^^j^Wa-g^RJcSt-^si^T. 4# 

*fcri?i5«|3Kyn:;^7^/v|^|i^5!|ag't-Sfci6$C 
too 2 11 5lcLr#ibtLS7Ky 3i;^^7W;^Jig 
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iuMA'^ 1 2 o'c-- 1 8 ot:(Di6ia. sea»T?affiTend 

dsi 3 0t:'-2 1 O^Ccz^fBH-Cfeeo r(7><t 5>i::7n 
- r ^ ^ ^ ^-r e ^ y ^ ^ ^ Srffl 1/ - ^ <!: 
:4^|g§^oSf^«mmfi^il3 h•:^---^tS«F?fe^^/^l- 
(Tg) ;454 0-7 5t:-Cfo-5::i:d5»*LV\ 
loo 2 2] :7P-7^;^^-«ci:6SStHlffl4&^ajK-Tfb, 

Ti/2 m*. setaji^TaaaTendJi, >^mm'^\'xmm 

mV^mSSiyvi—y':^^— (CFT-5 0 0) S:fflV>r* 
i^JhtiXh^^o Z.(Dyu'-'r^^--\'X. 12! l (a) 
5(-/X/M^D;5U . OmmO^/X/vS^ (iJ^ 
LdM . OmmOy X/H 2 

ic^ mms 5g) sr3te«L. /x/nts^ 

bn-^Si:<JOBa^>^ll|l (b) {r^-rJ:5{-Lr* 

UTh Tfb<Oi:#<?:)-X b p — ;^^ Sfb^ Tend (Dirt <^>^ 
hp— ^Send iro^^lSffi^J^^-^S 1/2 o<!:t<D?a 
^4r. Tl/2 ?a£S^LXt>^o 
[0 0 2 3] rco^l|i:^fflv^fc#^ajife^cJ:sa!l^{i, w 

[00 24] mmmi^mmT f b i^. 7f.v :x.;^x/w«}flg 

«F*L<. 9 0-1 1 OtTfc-Sr <i:;«)i«ftc»^Lv\ 

[00 2 5] i/2m(icx^hi — (ommM&r 

feL^-r</.C«9. ^^14;65igT^Sp ^(DtLib. 1/2 
&{cJ:6Stjgtia£STl/2t^ 1 2 0t:-l 8 0t:;f)W* 
L<. 1 3 0-1 6 0t:-eS>SCi:dSj:i9jEf^L<. at 



ttJii^TtatfTend «:l 3 0t:-2 1 0t:;&*>iff*b< , 1 
3 Ot:-l 8 Ot:;5><t Tfb. Tl/2. 

Te n d*±Kffiiaf^tr6r tT•*BJKv^^aa[^6lla-e^ 

[0 0 2 6] *)^. flfia^LyiiJK'Jx.;^^^/^!^]!^^ UT 

Kn'7 7>':^^5J';65o. l-2 0ffi*:%(D«Sffl. is 
>bi-iff*L<ti. 0. 2- 1 offijt%co«ill> 
*L<JiO. 2-6mi[%<DffiBB-C&»5. ::<7)J:5«^«i 
^ftttflg^x h^b Kn:7^>'^^5>?i5o. 1-20®* 

[0 0 2 7] rrrv ±SBcr>. ^«l«fli<07^ b^t: Ko 

Kn:7^>'4 Om 1 I'lcADx.T^^t-^^U. «Uj«^ 
(No. 3) SrBV^yto— h (ii:@4 0mm) (D±.\^'7 
^:ty-^V (BBWb¥tfc»# 7 0 0) 2 gSr*a— icifcv^ 

1 4 0^-cmKKiSL. «:^ftfl:*«r9J:e-t-So 

So 

[0 0 2 8] «e^«Ji§^ ur^^i. <£3|*Sco5>«t 

55g1S^<D7K U :3i;^-r /W^^flg (^ffi^K 9 :3i;^^7V'1»^g) 

^):yL7s^;\,mmt^':f\^i^Y\^xm\*^^:Lti!iK mm<r> 

tTj^lv^S®'g^^cli, >^u>KLfcOTgo>'c2— 5r:?;3' 

^T^^5>;55^^ tU ^ n?ir V ^«^flg ^TF^To 
[0 0 2 9] ;$:|g0>^'eti. ife««*flgi: br^SWMlS^-S 
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mm (B) t<Dm^^t'r^(oii*^x^»^i.\^\ r«o 

10 0 3 0] 'rti:t>'h. 7jf y :x>^7"/Ui^g§ (A) tLX 

j.;^x>'wl»flg (B) tLX. :7o-7^>^i5r^i- j:^T 1 
/2 iaffi;6S l 2 Ot:i^Jl±. 2 1 Ot:SAT"C*)*). 
^te^^aST g;63 5 0-7 5t:co5f^«8S!fc'5vM:}:^iiSM 

(A) t^V=^:^'r/i^mm (B) <t<^fi«it^;6^ 
(A) / (B) =2 0/8 O'-S 0/2 Ot?$>^). ^ 

fc. Tl/2 ?affi^^H^HTl/2 (A) . Tl/ 

2 (B) t Ltzt^. 

20*t;<Tl/2 (B) -Tl/2 (A) < 1 0 Ot: 

«Si (A) (7:)l/2jt(r.j:^SfiSli^l*T 1/2 
(A) fi'>^->^p</uh^4. <S?a^^l4$rft^i-^fc4t> 
<?)fg^i:/cC5 t^c^-C. Tl/2 (A) ;di8 0—1 1 S't; 
cO®ffl-Cfc'5r^;65j:»9ir5i^U<. 90— 110t:<?Dffi 

[0 0 3 21 :z.Hh(D^±m\c^^m.^^H^mm (a) 

[0 0 3 31 «Jli(B)<7)i/2fe{ri:^S^iSttfaffiTi/ 

2 (B) RX/m.m^Tm.mTen<i (B) ^5 1 ti-^g-f^^ 

^Stt;^5i£T-rS/^^. Tl/2 (B) ?^12 5t:-2 

I QX:xh^::kJi)^XO0^\^<. i30"=c— 20 0t: 
[0 0 3 41 :L^(t>(Di±m\cx^mm^ti^mm (b) 

[0 0 3 51 «S§(A)i:«JJi(B)Sr/<^^-;^S<ffi'a'-r^ 
[0 0 3 6 1 M^iOv) i:<»«i(B)cDfifi:it^ (A) / 

tzab. 2 0/8 0 — 8 0/2 0-efc6wi:;i5jff^L<. 

3 0/7 0-7 0/3 O-C$>^:it;055£(-if^ 



[0 0 3 71 ^ti. mm(h)tmm(B)t<oiy2mkcx 

5SgBtfait*^h.^ixTl/2 (A) . Tl/2 (B) 

wi:>fc<*S-{i:S-a^L-t-'i-<)ti6{cjl. Tl/2 (B) 
-Tl/2 (A) (D9&mi^2 0X:i:mA.. 9 0X:sxrx 
h^::t^^X^»^i.<^ 2 o^SSx'-8 o"C£JiT-e*> 

:^Z.tt>-mzii^^L\^\ 

[0 0 3 81 *»M{C*>t+^;?f9;?^«G«^fflft (Tg) 

*^^^ciov^rflS3^S5!f^B^^^^^5felc^fi:f^ (d 

SC-50) ir;^>'K7:/ffi-eS5^ 1 O^cco 

[0 0 3 9] 7Ky^^7^yW«J3§ (A) (DT g^^AOX:^ 
fe5lMi4^ y^^^^/W^^g (B) (7)Tg:05 5 O't* 

ttTfli (A) C0Tg:5W Ot:^iffix.^)i:. fcSV^Jl^y^ 
(B) OT 'gd5 7 5t:*rM:i5i:. h"^-0 

yrcji^'r/wl^iig (A) *5cl:U«x}?y3i;;?.7^/vWJ!i (b) Sr 

^Wi-'5i: 9J-?tc«9. S?^bv\ 
[0 0 4 01 $<btC. :^^y:3^;^x/V'«ji§:6-e>^.C^«g«« 
fl|tUT}:i> -r h^fc: Ko:7^>^ (THF) oTS^^J^i^y 
/w^— ^oL^i— v^a ^iJ^a-e (GPC) m 

{CX^^lFAm^X. ®m*^i$l5>^»:6*3:^«±. » 
*b<f^37. 000 jW±. ®l[*¥^i€l:&T-fl: (M w) 
/3&¥^i^5>^» (Mn) 2jeJli:. L < ft 1 5 
±. ©^^fi: 6 0 ::^J|^_h<o;S5>co®ait^;65^«^«o o . 
3%^±. »*U<tt0. 5%«±> (S)55-T-*17J«T 
<D^t»Oiii8nt*id5 2 0-8 0%, »*L<fi3 0-7 

0%. o^^^wfcf r^:6^a»>fc^«ri*fe^it^p^^-c 

/i:«flilS'&^cOGPCffliJSSm3i5-hlS»11<filffi F^tc AHtf 
[0 0 4 1] :^^m(om^:^micm\^^h^^^^V=^:^y' 

ii^iiim^x^'mL'^(DW&\^^^^x\t.. 
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[0 0 4 21 rr-e. ^&mmm(OTHF^m^(o^i'& 
my--3SGPc • HLc-8 1 2 0. m.y-wi^'^ 

AfTSKgel SuperHM-Mj ( 1 5 c m) 

i^f& Lfc5>^SKlEitii)SS*ffi«*t S i: «c J: 0 ^^^»^ 
[0 0 4 31 ifc, ;}fy^;^7^yw«J8M<oSHJfi («tJig l g 

1 -2 OragKOH/gCOfilfflTJW^ LIV /ct^o. 
[0 0 4 41 ;*:«5goS8it:*fe-ef:3:. mmmir^m-r^ 

[0 0 4 5] if^^^mm&-)5mx\±. m:mmmi:'k^ 

^sf. B4jKT>'^=^^7A^fc:'g'ife. hy 
ife?. {?iJx.(^3i»T5:yS'^^^f"uv-Ti7y/v|»jii;tif 



(0 04 61 m,^mmM(D^^miito . o i - 1 o mit 
[004 71 :$i^m(DWkm:^mic^m ^fh^bm&Mkc^ 
0^Jx.«, >^r:=^>':fvy^s r^y 

[0 0 4 81 ftfeffiHsfi: urfi. «?flx.{:f. M«& 

:^if^3^n — 5 G. G. y>:^-f>r^D — 

GR. -'NVif^f 3in — A. >'>:/lf'<3in — RN, >'^V1^* 
-faiD — R, tf:^^p< V h-f aio — L. •^>'i^i^>^-< 3in 

y'^— h-f J^D— NCG. /^/v:j&>':7r— >^ 
n— 5G, >'VU^t7V:7r— ^ b-fJ^n — R. y W 
mn — Ix— T>';^^y>'^:3cn— 6 GLs 
^'h^oip — FGL. ^^^^ ^^^^^ h>r^c2 — HI 0 G, 
h-f :xci— HR. T V'::^ 7 fcT y ^ t^^^^T 

mn — ^ y TjC/'^— A>r^n— H2G> JK-g^TV^r^a 

[0 0 4 91 ^&mnti.xn. e^J;ttf. #fe^#S> ^ 

y yx>':^l^>'i^. -e^>'f:RMx>i;?GTR. If^ 

y r^- h:^uv>?RK. -r>^i5^;^L^>'>^y y r>'h3M^ 
>'i^GK. -<:xv^-:^i/>ri^:/i^G, ^-t-^- hu^/ K 
4R, h u^/ KB L> ^jI^^' h u-s^ KF 

5RK, y tf*^>^n:^U-/ Kv 

TV' h;^— ^^-6 B, >^y y TV' h:357--^>'3B. a — 

i$^:^w-#B. Ty^y vi^-=s^. v^:^i:/^:^— 
^>'FBB. -<y y ^^::^'uv->^. y-(>h*v / y-^^i^ 

^ y Kv;^:*-uv, -^y uv^u^y K«:ds^tf 

So 

[0 0 5 01 «feffii<sfi: LXfi. CT;tf^. =iy<yuh>^/^ 
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[0 0 5 11 zf\.hm^m<r>mmm±. ti^mmm i o o 

fiSgBSfc*) 1-5 0«ftSi5O®ia*i»*b<. 2~1 
[00 5 21 »:l.l*:«l^tf58!tit:fr«feJCOV>T5zE'<5, 

JC J; 9 »E«f)ig«fclffi^0^^ft:Sra!ijt-*-5XS, 

6 ^•^-tH:^t!8xie-c«ii*i^^►«J!g^)fcla^fl?#■g■^l^ 
[0 0 5 31 iB-x@jr.*5»t5 h-f—mmn<ommi^ 

[0 0 5 41 :^^mxmm-ti>r-]} ^:^'r;vmm\%. m. 

ttSiSr *?n-r S c t JC J: 9 i E,7K55-»tt i 5 JJ* y 3^ 



t^:l-c•'b*/^'K*i'/^S*s h:^— 

T^-^-rwrt §«smfi£-^, i;3ig">'v-r ^ hy 
ffli/^?5n-5. ^-efc. T^^^-T, *^K-fb-fh y t?A« 

fiH*jW4rasAo-r s w t -e fcism^s-it 5 w t *s-c* 

[0 0 5 51 -eeffl-f ^TKiiiSEHstiTK-CfcSrt^s 
[005 61 4^»:^^?fiJWEffittS'J. *>.5v-tt:£S14 

[0 0 5 71 ^-XSli. ^-xm-C-#e>tvfc^lHi4:t 

Bftia^g«#:<OlS«^Srife^$-fr5XSt?*>5. «l§w»: 

Jl^fiK^?-*-5fc«)W^«i: b-C(4> tztA-VX. 7.]) y 

^t«r. m.i>-fmmi:%m\^x. aii«^iiHite^*s« 

'((S5ia^<OjSi^p< *=:XA^ro^^T{*, !t*BB^0 9-31 

1 5 0 2^<&«{cia«$ti-r*3<9, »$?«SrfflVN5r4: 
[0 0 5 8] ie=Ximtc:*3V^-rti, ±I5C0J; 5'fci^5^lHl 

*5af??ur®l6(^*sB±bJfev^^ic. ttJjfe 5 felt jS^a- 

[0 0 5 91 ^jitCftgi-rSS^lli: VX\i. ilTSS^iXT 

[0 0 6 01 jKy^;^x/wfflflg<o;<f9^«5Stas<^)a* 
* xm-r:L t tc: J: 9 . figS®i»fl£(D?&«t^^*s®?gfk L 

[00 6 11 »rflifflf«i^<o 5 0 "Aiimw-im-m^. o . 

l-vG/iin, i*)/if*L<H:l um&il8^-C4MmK)fJ6 



-8- 



0. 1 miU t/h^Ft^t3^feiW-^, «IS! 

L-^ < 5 L < V \ 

[0 0 6 21 'fc*, *»W»c*JltS±i3<D^^ga<D«Ji§ 

TAl IfflcO 1 5 MinT^<— :/iSrfflv^-CjBy 

[0 0 6 3] SBggx@-ci*. iiE.xs*-e-c#t.tvi(t« 

m^^^i>, • iBk«»f^tt, ja«, must, ph, 

[0 0 6 4] ^mmiDmmrMicm^xti. tK 
KitLfc:^. ^fe^5>»tffi, «?gfM»^j4>«fR. mm. 

[00 6 5] ii<!J3i;^7'/i'»)lB<b<ffe«Oi!a 
^?i-SwtJCJ;*)^Egxa-CS!!jt$ 

[0 0 6 6] ;i;::-cfflv».5«-«^^»:jRttx TSaoi^i- 
[0 0 6 7] £il±icia«LfcJ: 5l-*|gW{j:*5v>Tri« 



?«<oa!© ^«**3<cv ^«Sin?ffl>* roseiteJgffiSr i: 5 w i: 
m«¥ft!l«i#J«ri&KSiWU-C. ±8BO|B-XS~IB=XS 

— xe~^Hxm(::j:'3MSimiiaT-^£r8!!atb. ^tfe^Jc? 
»«-»3»XSSrfT5*ffi, 

[0 0 6 8] t c ^-c, ^»f^mt*ti*rft*f tc»Jt-r 5 

[006 9] alESIMcoWSimft^t*. «fe^PJ-^c y ;x 
[0070] ^rOfc*, i«11«)lw^fe?i)J-^|«a?PJ<0F*lS 

[0 0 7 1] |gzIxs*r-f^tP>H^. ia7K5>»!4« 
5. «t)li«S«t^AS5^»urv>5*tt«t#fi;:m55nfiJS 
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s«®Srjfesn-rsrt-e««$-ti:«::t*5-c§5, am 
^KtLTtt. itbx.i-£. mm. mwt. v'^m. mm. 
iy=^^m^if<omi^m^^ibti^o mm^ti^xii. mm 

■^{f^-y^M,. V '^mi-hV ^M.^ \) lym-A^mi- h ]} 

■^'A, mt-thvi^M.. mt:i}V^j^. mtTy^-'y 

[0 0 7 2] Sfc, iWirtSHlfeifefCl-Ji^i^Lfc^ 

/K #y;tdf->3:'f-^>'iga»K«;^f'-'i'. y/nf^f^-ai 

[0 0 7 31 ^ifc, »mil^-*lS*. aii«*ii»5J:: 
-cas?-efc!9, ■eRJ;trt, #M¥9- 1 1 4 1 3 Sr-M* 
$n-cv^5J: 5''i«f-|i«ia, TV^-S. ^'-trv'M, 

3-:^-5r->^ll, ^y*/PK, ^^T'/i'^^y^/i'll, 

1 0 0 7 4 1 iBBgxs-c#e>n.5«mi(a^-<o^^#:(^ 

0. 8 5~0. 9 9*-eSft^-a:-5r t;6Si5r«e-Cfo5, 
» LT^ e>twfc h ■r-1SL^(0 S EM 

^ife^j^^fsuBFP I p- 1 0 0 0 imm-r^t^icn 

to 0 7 51 m\!3TMxnh^litmmW&'f-<0^'^t^<7:> 



[0 0 7 61 4V^tRffl<^^rffc*svN-f 

Sis *i®«:j»$-ti:5*as, furnimfhti^. *fcx 

So 

10 0 7 71 *58egroaajife-e#?>ti,2> 

tc-ov>rf±, 3— /w^— tt4^■^>'^^-t^-1'•!P— TA I IS! 

J: 5i9j^Tc?^ 5 0 %t^mnmy 5 0 %mmnm^ 1 . 

2 5eilT-efcSwi:»*L.<, i!5»*U<ttl. 20 
iJlT-efcS. 1. 2 5tiT-e*)5tS»*iii4ft«r#f>ix 
■^-t■<»*L^^ GSDI*1. 3 0«T-e*)5w 

t*5ij:SL<, J;»5»*b<«i. 2 5£ATT-*>5. 

GSDH. :3— /U^'— tUa-v/k^ih^-f— TA I I 
MK. X 5ai3£-C. ( 1 6 %»9mM/ 8 4 %«ca3K^) 

[0 0 7 81 :$:Be^<^»t*fe-C#P>ix5 h-^— i: bTfi. 
e>l~l 3/imC0<Sffl{Cfo6t»;4W*b<, 3~10 

3 ~ 8 M miSa*5«f ar-fcSo «:8S¥*& 

(0 0 7 91 (tfife^-frfc h-:?— «t^fi. *<o**-efcm 
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10 0 8 01 ±IB<^)h':h-<S[^{C^-vyTSrS-&-rSw 

[0 0 8 1] istc^BjtcffliMb^'u^^^^^ y T(D=ir»j («j 

1 0- 2 0 0 mr*^b^;6^ Sb«fi^Siil««rPPJBy 
[0 0 8 21 wnfoO=«rffl4:«ca't-^='-'7^'f 

/Ky^^f^u^-. /Ky TiJ' y h y /K jj^ye'^y^ 
— i^ym^btf— /K #y tf^/^;?7/U'/^>^— yi-. T^y 

^^^/t'^ffi'g^ft^. ^^u^-ZT:^ y/u^-B^f*:. 

roo8 3i rjxe><z>^T?l>. «f(cvyn (p< 
tj:^m.^M(Dmm,^mt. =2>'^^<D=2--hm(D=^- 



[0 0 841 y T^^u^m-^(omm(Dmm'»m\±^ 

k::^Sii:msi^(ox^tfj:\^^:b>. wmmmcomm^kzmm 

[0 0 8 51 mmmmmm^^z^m^ti^mmnvimm 

i)*^s t?»Jx.«, h^i^=^>. Tirhv. 

t?^s« ^-vyr^ffi-^otS^SS^^ffSFf^i^ iffi^o. 1 
[0 08 61 mmx^m^tbtc^^mx»m\z^m^^ 

[0 0 8 71 *3t. «if»«!f3®Sr-rSi:. 
JC*>-5o iHIfft^Sfi. 1 0 0*C-3 0 oX:<DmM 

[0 0 8 81 ^ UT. »piBi^s&{^. ^-v y rm±i>m 

[0 0 8 91 iyV^-y:t^/\^x^m^fhfcmyk^iyV 
n^to-cn*v^;a5, ifi«^:^r-r yri o oSfiif&Sfc 

[0 0 9 01 ^fc. h-t— f^. 

^f\.fLmm^m\^xmk\^. mmmm^^L\m^SL 
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[0 0 9 11 rrr^tfflStlSt:- hn— /Hi. ::tyiz 
[0 0 9 2] 



1 0 0 9 3 1 (/K y z^y^'Tfviim^mh) 

LTfll* h y ^ y hS? (TMA) . 2fli;^7/^7j?>' 
LT-rl-^'^/W'Bg? (TPA) . ^Vy^tVf^ ( I P 

(2. 4) -2, 2-trx^ (4 - 1 Ko^e^:7a::=:/U) 
^^n/^V (BPA-PO) , (2. 
4) -2, 2 — If^ (4-fc: Kd:^^/^^^^/^) :/ny^ 
V (BPA-EO) . flglWi^i^:?!— /Wi LTJ-^UV^ 
y 3— (EG) Sr. «1 l^l^i-^-^/t'ffi^it-CfllV^, 

U> 1 OmraHg-C^^&Srjggff LfCo Klt4i. ASTM 



[0 0 9 41 

[«ll 



« 1 





R1 


R2 


R3 


R4 




TPA 


36.9 


34. 7 


35.8 


31.2 


IPA 


9.2 


8. 7 


12.2 


11.6 


TNA 








5.2 


BA 




5.8 






BPA-EO 


11.3 


27. 1 




24.0 


BPA-PO 


22.5 




22.0 




E6 


20. 1 


20. 7 


27.0 


28.0 


TIIP 




3. 0 


3.0 






1 OOmo 1 % 


100i)ol% 


1 OOmo 1 % 


100i)ol% 






0 


0 


3 


6 


FT* 


Tfb 


89 


83 


116 


135 


Tl/2 


100 


96 


136 


163 


T«nd 


107 


105 


141 


178 


GPC 


Uw 


5700 


8700 


71000 


86000 


Kw/Un 


2. 7 


4. 3 


20. 5 


26.9 


>60^ 


0 


0 


2.1 


3.5 




100 


100 


42 


40 


DSC Tg 


54 


56 


63 


65 


»flfi (KOHfllg/g) 


6.8 


6. 7 


8.7 


10.3 















> 6 0 :^ ; 6 0 ':^&.±(D^^(om9iitm 

TMA ; h y 7t y y 
TPA ; 7"U-7^/UK 

I PA ; -fyy^/i^n^ 

B P A-PO ; 3j?y :t^v':/n fcf (2. 4) 
2-f;^ {4-t: Y^u^-yy :xL^/u) y'u/^^y 
BPA-EO : JKy:^^-^^:^!^^ (2. 4) - 
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2, 2 



EG ; ac^U>'^y 3— 
BA : ^SSB? 

TMP ; }> y y f'n— /wyny'?^^ 
FTfiS ; ^'n— x^^— ffi 
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